Biomolecular targets for platinum antitumor drugs.
Cis-diamminedichloroplatinum(II) (cisplatin) is widely used for the treatment of testicular, ovarian, and other forms of cancer. Several second generation platinum centered antitumor drugs have been approved or undergoing phase-3 clinical trial. Cisplatin arrests the cell cycle at the G2 phase by a mechanism commonly known as apoptosis. At the molecular level, it is generally believed that the anticancer properties of these compounds are due to the covalent binding to DNA. In addition to DNA binding, the platinum drugs bind and interact with proteins and enzymes. The toxic effects of the drugs have been usually attributed to protein binding. However, a growing body of work points to much more complex anticancer mechanisms involving direct and indirect interactions of platinum compounds with proteins and enzymes. In this review, a discussion on the strength and weaknesses of DNA binding mechanism followed by enzymes and protein interactions with the drugs are presented for the comprehensive understanding of apoptosis. The purpose of this review is to encourage researchers to explore metallobiochemistry of platinum drugs focusing attention to cellular and molecular events beyond DNA binding.